INTRODUCTION
============

Situs inversus totalis (SIT) is a rare autosomal recessive congenital anomaly, occurring at an incidence of one in every 4,000 to 8,000 people. It is characterized by the transposition of the abdominal and/or thoracic organs, but it does not affect health or life expectancy. It is detected accidentally during a radiological examination. Laparoscope surgery in SIT patients with gastric cancer was first reported in 2003, and in recent years, standard typical lymph-node dissection (D1 + β) according to the gastric cancer treatment guidelines has been reported \[[@B1],[@B2]\]. However, to the best of our knowledge, there has been no report of robotic surgery for gastric cancer in SIT patients. We here report a case of robot-assisted distal gastrectomy (RADG) for gastric cancer in a patient with SIT.

CASE REPORT
===========

An asymptomatic ulcerative lesion was found with screening gastroscopy on the midbody of the stomach in a 47-year-old man. On endoscopic ultrasound, a 2.5 cm ulcerative lesion invading the proper muscle layer was detected in the midbody. Computed tomography (CT) revealed that the patient had SIT and an elevated lesion limited to the mucosa, without lymph-node or distant metastases ([Fig. 1](#F1){ref-type="fig"}). Routine laboratory tests yielded normal results. The patient\'s preoperative body mass index was 22.5 kg/m^2^.

RADG with D1 + β lymph node dissection and Billroth II anastomosis were performed. Because the surgery was robotic, the surgeon did not need to change his position and could perform the operation without any confusion resulting from the patient\'s reversed anatomy.

A camera was inserted into the abdominal cavity through a 12 mm port below the umbilicus, and four more trocars were inserted ([Fig. 2](#F2){ref-type="fig"}). After a thorough examination of the internal organs ([Fig. 3A](#F3){ref-type="fig"}), the greater omentum was divided close to the transverse colon. The right (left in the normal anatomy) gastroepiploic artery and vein were clipped and divided near the spleen. The left (right in the normal anatomy) gastroepiploic artery and vein were then clipped and divided; bifurcating from the gastroduodenal artery level ([Fig. 3B](#F3){ref-type="fig"}). Lesser omentum was opened by harmonic, and the 1st assistant retracted liver upward. After the right (left in the normal anatomy) gastric vessels were exposed and divided near bifurcation proper hepatic artery, the duodenum was divided with a linear stapler. All vessels were clipped by the 1st assistant, not the operator. The lymph nodes around the celiac axis and the lesser curvature of the stomach were dissected ([Fig. 3C](#F3){ref-type="fig"}). At that time, the pancreas was pulled downward by the 1st assistant. Before making the incision, we grasped the proximal jejunum about 20 cm from Treiz\' ligament by locking grasper. The operator made a 5 cm mini-laparotomy in the epigastrium area. The stomach was extracted through the mini-laparotomy wound and resected at the level of the upper one-third of the stomach. A loop of the jejunum was brought up to the greater curvature side, and a routine, hand sewn Billroth II anastomosis was performed extracorporeally ([Fig. 3D](#F3){ref-type="fig"}). The operation time was 300 minutes with no intraoperative complications. The postoperative course was uneventful, and the patient was discharged on postoperative day 8.

The final pathology showed a 4.0 cm^2^ × 3.5 cm^2^ poorly differentiated adenocarcinoma with subserosal invasion into the posterior wall of the midbody. Forty lymph nodes were examined, and 10 regional lymph nodes showed metastases (pT3N3a, IIIB according to the American Joint Committee on Cancer, 7th edition). The patient underwent adjuvant chemotherapy and has had no recurrence for 15 months.

DISCUSSION
==========

Open surgery for gallstones or acute appendicitis in SIT patients has been reported \[[@B3],[@B4]\]. Recently, laparoscopic surgery, including cholecystectomy, appendectomy, and sigmoidectomy, have been performed successfully in SIT patients \[[@B5],[@B6]\].

In 1936, Allen \[[@B7]\] described a case of gastric cancer in a SIT patient, who died three weeks after a gastrectomy. There is no concrete evidence of a relationship between SIT and gastric cancer and there are no reports on gastric cancer incidence rates in SIT patients \[[@B8]\]. A successful operation for gastric cancer in a SIT patient was recently reported, and laparoscopic surgery for gastric cancer in a SIT patient has also been reported \[[@B1]\]. A 76-year-old man with SIT who developed early gastric cancer was successfully treated by laparoscopy-assisted distal gastrectomy (LADG). This case suggested that LADG is an alternative technique for the treatment of malignancies in patients with SIT. However, in that case report, there was no mention of lymph node dissection, which is essential during malignant surgery.

In 2010, LADG with standard lymph-node dissection (D1 + β) for early gastric cancer was successfully performed \[[@B2]\]. This was the first case of standard lymph node dissection in a gastric cancer patient with SIT. In Japanese gastric cancer treatment guidelines published in 2011 \[[@B9]\], D2 dissection (D1+ 8a, 9, 11p, 12a) is recommended in advanced gastric cancer. This case was operated on May 2010. 14v lymph node was included in the D2 dissection in that time standard, however, we did not dissect 14v. In fact, this case is sufficient to be called a 2011 D2 dissection standard. But, it was not satisfactory according to D2 dissection in 2010 standards. So we called the operation, not D2 dissection, but D1 + β. 11p and 12a lymph node dissection was done successfully.

In this case, surgery was performed by moving the monitor to the right or left while the surgeon stood on the left side, opposite the usual side for surgery. In the present case, because the surgery was robotic, the surgeon did not have to change his position and could change hands easily.

In SIT patients operation, the most important thing is to recognize anatomic variation through preoperative imaging, such as CT. Before operation, thorough examination is needed, especially vessel anatomy.

Robotic surgery is rapidly replacing conventional open or laparoscopic surgery. A large series of robot-assisted gastrectomies for gastric cancer has recently been reported \[[@B10]\]. The reports demonstrated that robotic surgery for gastric cancer is a safe and feasible alternative procedure in laparoscopic surgery. As exemplified by our patient, robotic surgery can be successfully used to treat gastric cancer in SIT patients.
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![(A) Robotic view showing transposition of abdominal organ. (B) Left (right in normal) gastroepiploic artery was exposed. (C) D1 + β lymph node dissection was completed. (D) Gastro-jejunostomy was made.](jkss-82-321-g003){#F3}
